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https://www.google.com/imgres?q=21st%20century%20cities&imgurl=https%3A%2F%2Fwww.essexchambers.co.uk%2Fwp-content%2Fuploads%2F2024%2F08%2FCityscape-of-Seoul-South-Korea.webp&imgrefurl=https%3A%2F%2Fwww.essexchambers.co.uk%2F21st-century-smart-city-in-korea%2F&docid=sLd3UKDKHqJ4jM&tbnid=juEVTJQD8Kz-AM&vet=12ahUKEwit95-9sZSOAxWL8LsIHWhwBCsQM3oECBYQAA..i&w=750&h=500&hcb=2&ved=2ahUKEwit95-9sZSOAxWL8LsIHWhwBCsQM3oECBYQAA
https://www.google.com/imgres?imgurl=https%3A%2F%2Funhabitat.org%2Fsites%2Fdefault%2Ffiles%2Fstyles%2Ffeatured_image_header_sm_focal%2Fpublic%2F2019%2F05%2Fshutterstock_360371474_31.jpg%3Fh%3D2e206af3%26itok%3Deo9CUhfK&tbnid=_hqqStT0QGHBxM&vet=10CAgQxiAoA2oXChMI4PSt2rGUjgMVAAAAAB0AAAAAEE0..i&imgrefurl=https%3A%2F%2Funhabitat.org%2Fthailand&docid=7ymvw9OlLMu-hM&w=1000&h=980&itg=1&q=21st%20century%20cities&ved=0CAgQxiAoA2oXChMI4PSt2rGUjgMVAAAAAB0AAAAAEE0
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Ilya Prigogine.
Dissipative structures
Nobel in Chemistry 1977

Hermann Haken. Bnoit Mandelbrot. Edward Norton Lorenz.
Synergetics Fractals Chaos theory

When each emphasizing a different aspect of complexity.


https://en.wikipedia.org/wiki/Stephen_Hawking
https://en.wikipedia.org/wiki/File:Edward_lorenz.jpg
https://en.wikipedia.org/wiki/File:Benoit_Mandelbrot,_TED_2010.jpg
https://en.wikipedia.org/wiki/File:Hermann_Haken,_Pour_le_Merite_2014_(cropped).jpg
https://www.google.com/search?client=firefox-b-d&sca_esv=0b5a12053bf0a4b4&q=%D7%A1%D7%98%D7%99%D7%91%D7%9F+%D7%94%D7%95%D7%A7%D7%99%D7%A0%D7%92+a+briefer+history+of+time&stick=H4sIAAAAAAAAAONgFuLSz9U3MCxJyavMUOIEsVOSLOKztKSyk630k_Lzs_UTS0sy8ousQOxihfy8nMpFrIbXF16fcX3m9YnX5ytcn3J96vXlQM6C65MUEhWSijJT01KLFDIyi0vyiyoV8tMUSjJzUwHI2mWBaQAAAA&sa=X&ved=2ahUKEwidsrW91ZOOAxXHnf0HHTtVHGQQ9OUBegQIFxAN

NIAIM NIDYNT7 NITOIN NNAIT Y'Y AN ,1960-n ninwa niadm npayna [T N'YXIN

ST 1A R MR 1977 nIwa v Hailn IR

Are most types of ‘organizations’ around us of this nature?”,
[that is, characterized by thermodynamic equilibrium?]. [...]
the answer 1s negative.

Obviously in a town, in a living system,
we have a quite different type of functional order.

To obtain a thermodynamic theory for this type of structure
we have to show that non-equilibrium may be a source of order.
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Dissipative cities (Allen)

AB/FACS Cities

Synergetic cities

(

Haken&Portugali)

SpringeSeresinSynergetics  Sprneer

Hermann Haken
Juval Portugali

Synergetic Cities:
Information,
Steady State and

Phase Transition

Implications to Urban Scaling, Smart
Cities and Planning

Sandpile Cities
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CTC (Complexity theories of cities

Fractal cities (Batty&Longely)

MICHAEL BATTY
PAul LONGLEY

Network Cities

CA Cities
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Each CTC emphasizes a different property of
the complexity of cities and a different aspect of urban transformation:

Prigogine’s dissipative structures:
interaction with the environment
The role of fluctuations

Synergetic cities:
Haken’s synergetics: bottom-up emergence, top-down slaving

. Up Top
bottom-up emergence and top-down slaving
The play between control and order parameters
Mandelbrot’s fractals: : 2
TR g "'lfi""'f' =
self similarity LAy ’w,' 1 !
Lorenz’ Chaos — unpredictability and non-linearity S N

Urban Network, Allometry/scaling ...

Bottom &~ & e g Down
MICHAEL BATTY

PAur LONGLEY Random network EtC .

Reqular network Small-world network
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Many papers and a few books

AVolume in the ISCE Publishing Complex Systems Series

Geosimulation
“0)3 Automata-based modeling
Emergence: of urban phenomena

Complexity & Organization Itzhak Benenson  Poul M, Torrens
2005 Annual

Juval Portugali

Volume 7

Self-Organization Understanding Cities with e BdEby
=

‘dnd tl]e City Cellular Automata, Agent-Based

hardson, David Snowden,
M. Allen and Jeffrey A. Goldstein

Models, and Fractals

MICHAEL BATTY
PAur LONGLEY
D

ACADEMIC PRESS

SWILEY

Michael Batty

Understanding Complex Systems Springer:

§s)rm er o COMPLEXITY

MPLEXITY

THE COMPUTABLE CITY

Juval Portugali
P bR Juval Portogahi
Egbert Stolk Fa Q‘kalo"

Ekim Tan gbert Sto oS

Editors

Complexity Complexity,

Theories of Cities ags
Have Come of Age Cognltlon,
T e Urban Planning
and Design

Post-Proceedngsol the 2nd Delft
Internaticnal (onference

Juval Portugali
L

Rompres Complexity,
rtificia o
Environments Cognition

in the Study and Planning
of Cities

Juval Portugali

&) Springer ) Springer

Springer Series in Synergetics Springer: EE)

Elgar

Juval Portugali

HANDBOOK ON Yuana e
Cities and Complexit The Second
SN piexity I3 IR 1990 Urban Revoluti
Juval Portugali fIMAMIA7 10 1A TR N1 XL [ L]
Uo7 NI Complexity, cognition and the view

from the Israeli-Palestinian periphery

Synergetic Cities:
Information,

Steady State and
Phase Transition

Implications to Urban Scaling, Smart
Cities and Planning

&
1

"’; Springer

RESEARCH HANDBOOKS IN URBAN STUDIES
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